Differential oxidase activity of hepatic and pulmonary microsomal cytochrome P-450 isozymes after treatment with cytochrome P-450 inducers.
Phenobarbital, 3-methylcholanthrene, acetone and pyrazole were used as inducers of cytochrome P450 and the NADPH-dependent oxidase activity (O-2 production) of pulmonary and hepatic microsomes was determined. Oxidase activity of microsomes from 3-methylcholanthrene-treated rats was significantly decreased as compared to that of controls when expressed on the basis of cytochrome P450 content (30% decrease for liver, 60% decrease for lung). The oxidase activity of liver microsomes from pyrazole-treated rats showed a significant increase, whereas phenobarbital treated microsomes had average superoxide-generating activity. The contribution of cytochromes CYP 1A, CYP 2B and CYP 2E1 to superoxide-generating activity was investigated using monoclonal antibodies. Monoclonal antibody 1-91-3 against CYP 2E1 inhibited superoxide generation by 58% in liver microsomes from pyrazole-treated rats. Monoclonal antibodies 1-7-1 and 2-66-3 against CYP 1A and CYP2B, respectively, had no effect on superoxide generation. These results indicate that different cytochrome P450 isoforms are mainly responsible for differential superoxide generating activities of microsomes and complement the reconstitution study of Morehouse and Aust. Furthermore, our study indicates that CYP 1A1, induced by 3-MC, demonstrates an unusually low oxidase activity.